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Phase Stability of a Powder Metallurgy Disk Superalloy 
T. P. Gabb, J. Gayda, P. Kantzos, J. Telesman 

Advanced powder metallurgy superalloy disks in aerospace turbine engines now 
entering service can be exposed to temperatures approaching 700°C, higher than 
those previously encountered. They also have higher levels of refractory elements, 
which can increase mechanical properties at these temperatures but can also 
encourage phase instabilities during service. Microstructural changes including 
precipitation of topological close pack phase precipitation and coarsening of existing 
y ' precipitates can be slow at these temperatures, yet potentially significant for 
anticipated disk service times exceeding 1,000 h. The ability to quantify and predict 
such potential phase instabilities and degradation of capabilities is needed to insure 
structural integrity and air worthiness of propulsion systems over the full life cycle. 

A prototypical advanced disk superalloy was subjected to high temperature 
exposures, and then evaluated. Microstructural changes and corresponding changes 
in mechanical properties were quantified. The results will be compared to predictions 
of microstructure modeling software. 
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Increasing exposures did not severely degrade properties 
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- Predominantly intergranular crack growth in all cases 

Increased exposure improved dwell crack growth resistance 
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Tertiary y ' precipitates coarsened 







Tertiary y ' precipitates also coarsened at grain boundaries 
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Application of different starting heat treatments and other 
subsequent exposures and stress could alter these findings 
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